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More than two million Americans are incarcerated on any given day and over 10 million are released from prison or jail every year (1, 2) . These numbers have dramatically risen in the last three decades and at disproportionate rates for racial minorities. A total of 70% of African Americans without a high school diploma will be incarcerated by their mid-30s. Individuals who are incarcerated have elevated rates of chronic disease, including several pulmonary conditions, and are at high risk of death from these conditions after release (3) . The prevalence of chronic conditions is likely to increase because the incarcerated population is aging. Even before being incarcerated, these individuals are more socioeconomically disadvantaged, medically underserved, and in worse health than never-incarcerated peers (4) .
To inform pulmonary clinicians who care for patients with a history of incarceration, we aimed to: 1) describe common pulmonary conditions among individuals with a history of incarceration; 2) examine appropriate incarceration-related screening questions and practices; and 3) identify barriers to care for individuals re-entering the community.
We performed a comprehensive, nonsystematic review of both the pulmonary and criminal justice literature to address these aims.
Pulmonary Conditions among Individuals with a History of Incarceration
Individuals with a history of incarceration have a higher prevalence of infectious and noninfectious conditions than the general population. Pulmonary diseases contribute not only to the morbidity, but also to the mortality, of individuals with a history of incarceration (3, 5) . The most frequently reported pulmonary diseases in this cohort are tuberculosis (TB), tobacco use disorders, asthma, and lung and head and neck malignancies (3, (6) (7) (8) (9) .
Tuberculosis
The prevalence of TB is substantially higher among individuals with a history of incarceration compared with the general population. For example, in 1997, 40% of all diagnosed TB cases in the United States were among individuals who interacted with a correctional facility (10). Median annual TB incidence between 2002 and 2013 was 29 cases per 100,000 local jail inmates, 8 per 100,000 state prisoners, and 25 per 100,000 federal prisoners-in contrast to only 3 per 100,000 for the general U.S. population (9, 11) .
Treatment and follow-up for incarcerated individuals with TB often depends on whether the disease is active or latent, as well as local public health practices. Incarcerated individuals who have active TB and are on therapy are more likely to have their follow-up arranged upon release, whereas those with latent TB are significantly less likely to have follow-up arranged (12) . Sequential screening for TB after an initial negative screen is important because of possible exposure during incarceration, but is not routinely performed. As a result of these practices, individuals with a history of incarceration are more likely to have undertreated or untreated latent TB (13) .
In addition, many prisoners are relocated during their incarceration period, and may not be tested upon arrival to the next correctional facility. In the early 1990s, an outbreak of multidrug-resistant TB in the New York State prisons stemmed from a single individual who transmitted multidrug-resistant TB after transfer from another facility. He was the vector of exposure for hundreds of inmates, as well as numerous prison guards, resulting in eight inmate deaths and one guard death (14) .
Tobacco
Tobacco use disorder prevalence among incarcerated populations ranges from 50% to 80%-over three times higher than the general population (15) . Beginning in the 1990s, many U.S. correctional facilities instituted smoking bans during incarceration. Prison smoking bans temporally prevent tobacco use among those who are incarcerated, but nearly all individuals with a history of incarceration will resume smoking within 6 months of re-entry without additional services (16) . Although forced tobacco abstinence during incarceration is an ideal time to encourage long-term cessation, only one study has evaluated the impact of smoking cessation programming after release. That study found that counseling before and after release from prison improved smoking cessation by 10 percentage points 3 months after release (16) . Evidence-based smoking cessation programs specifically for individuals released from county jails do not exist.
Asthma and Chronic Obstructive Pulmonary Disease
Asthma prevalence is 30%-60% higher among individuals with a history of incarceration as compared with the general population (5) . The mediating factors between incarceration and asthma are unclear, but substandard living environments, tobacco exposure, access to providers, and lower socioeconomic status likely play a role (8) . High rates of asthma among individuals with a history of incarceration have been shown to contribute to racial disparities in asthma prevalence (8) .
Given that most smokers with a history of incarceration resume tobacco use after release, the proportion that develops chronic obstructive pulmonary disease (COPD) is likely to be higher than among the noninstitutionalized population. Current prevalence estimates of COPD among individuals with a history of incarceration do not exist, nor do estimates of health care utilization due to this common chronic condition.
Cancer
Lung and head and neck malignancies are more prevalent and associated with worse outcomes among individuals with a history of incarceration compared with the general population (7) . Smoking bans in prison have been associated with lower smoking-related deaths and lower cancer mortality while individuals are in prison (6) . The relationship is stronger for smoking bans that have been in place longer than 9 years. Once individuals are released from prison, they have a higher risk of death than age-matched peers in the general population. Lung cancer is an important contributor to these increased mortality rates after release (3).
Other Pulmonary-related Disorders
Prevalence of the human immunodeficiency virus (HIV) is two to seven times higher among incarcerated populations (17) . Thus, individuals with a history of incarceration are at increased risk of opportunistic infections, such as pneumonia, TB, and Pneumocystis jiroveci, as well as other noninfectious pulmonary complications of HIV. Estimates of HIV-related pulmonary complications among previously incarcerated populations are lacking.
Sleep disorders have also been described in the incarcerated population, ranging from insomnia to possible sleep apnea (18) . The overall prevalence is not known for individuals who are incarcerated, nor whether the sleep disorders resolve or significantly improve once an individual re-enters society.
More than 50% of individuals with a history of incarceration have a mental health disorder, a substance use disorder, or both (17) . Optimal management of these disorders is critical to re-entry success, and can improve outcomes of co-occurring physical health conditions. Clinicians caring for individuals with a history of incarceration should have a low threshold for referral to behavioral health services.
Screening Questions and Practices for Patients with a History of Incarceration
A history of incarceration is an independent risk factor for poor health, but is often invisible to health care providers. Although identifying a patient incarceration history is critical, many providers may not understand terminology used in the legal system or the questions one should use to obtain an incarceration history (Table 1) .
Certain terms, like felon, prisoner, and criminal, should be avoided, because they use third-person language to narrowly and unfairly define an individual. Instead, terms such as "an individual with a history of incarceration" or "a person with criminal justice involvement" should be used (19) .
Although an incarceration history is rarely obtained during the course of a clinician determining a patient's social history, we recommend asking about incarceration, due to the high frequency of criminal justice involvement in most communities and its association with poor health. Tools to assess how stigma and discrimination impact health and health care among marginalized populations, including those with a history of incarceration, have previously been developed, and could also be incorporated into the social history (20) .
We developed questions (Table 2 ) to identify a history of incarceration, based on the U.S. Centers for Disease Control and Prevention's guide for obtaining a sexual history and expert opinion (21) . Because patients may not be comfortable talking about their history of incarceration, answers to incarceration-related questions should be obtained in a sensitive, nonjudgmental manner and accompanied with an explicit statement that this information will facilitate screenings, tests, and medical management decisions.
Information about specific charges or convictions is not helpful in further risk-stratifying patients with a history of incarceration, and may hinder the development of the patient-physician relationship (21) . Clinicians should not elucidate the reason for incarceration, and may even wish to explicitly state that they are not going to ask about the story or charges that led to incarceration, but only about the medically relevant features. Clinicians should inquire about the duration of incarceration and date of release, because re-entry may be more challenging after a period of prolonged incarceration, and the 2 weeks after release are associated with high rates of mortality. Although this increased mortality rate is partially due to violence and drug overdoses, pulmonary conditions, such as lung cancer, also contribute (3).
Once an incarceration history is obtained, specific pulmonary-related screening, treatment, and referral can be pursued. For example, clinicians should inquire about tobacco use, identify barriers to remaining or becoming tobacco free, and offer nicotine replacement therapy.
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Social determinants of health are the conditions (social and physical) in which people are born, grow, live, and work. The health of individuals with a history of incarceration is impacted by many social determinants before and after incarceration; for example, exposure to crime and violence, residential segregation, low-quality schools, unemployment, and, perhaps most importantly, housing instability and homelessness.
Individuals with a history of incarceration face multiple barriers to secure housing upon re-entry (4). For example, they are often ineligible for subsidized public housing and, upon re-entry, may not have family or support networks to rely on for temporary housing. The neighborhoods to which they re-enter are also disproportionately low income, where affordable housing demand outweighs supply (22) .
In addition to these challenges, individuals with a history of incarceration face ongoing barriers that are often not apparent-so-called "invisible punishments" (23) . These "invisible punishments" may Table 1 . Common terms used in the criminal justice system relevant to health care providers
Term Description
Jail A criminal justice facility for pretrial detention (i.e., after arrest, but before conviction) or sentences less than 1 year. Jails are typically run by county or city government agencies. The majority of individuals in jail are pretrial and have not been convicted of a crime. Prison A criminal justice facility for sentences greater than 1 year. Prisons are run by state or federal government agencies. Some jurisdictions contract with private companies to operate their prisons. Community supervision/community corrections Community supervision (or corrections) usually refers to either probation or parole. Probation is a supervised program in lieu of incarceration, whereas parole is a supervised program after early release from prison. Supervision levels vary based on the level of offense, but can include routine drug testing, meetings with probation or parole officers, mandatory treatment, and community service. Incarceration May refer to either time in jail or prison. LFOs Fines, fees, and restitution imposed on an individual convicted of a crime, often in addition to a criminal sentence. These are state dependent and can range from $500 to $500,000.
LFOs cannot be discharged in bankruptcy, and many never expire. They can accrue interest during periods of incarceration.
Definition of abbreviation: LFOs = legal financial obligations. Data from Reference 24. Table 2 . Pulmonary-related screening and follow-up for patients with a history of incarceration
Screening for a History of Incarceration
How to start the conversation: I have many patients who have been incarcerated and this can affect their health. Have you ever been incarcerated? Or I ask all of my patients these questions because they impact people's health. I want to make sure we do not miss anything.
Have you ever been incarcerated?
If the patient reports a history of incarceration, the following questions should be asked: How long was your most recent period of incarceration? When were you released? Have you been screened for HIV? Hepatitis C?
Do not ask about the reason for incarceration. Definition of abbreviations: COPD = chronic obstructive pulmonary disease; HIV = human immunodeficiency virus.
Disease Considerations
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include disruptions in health programs, such as Medicaid or Medicare, stigma and discrimination, and financial penalties. Once an individual is incarcerated, Medicaid and Medicare are terminated. The individual must then re-apply after release, often with minimal assistance to complete the new application. Disruption in health insurance coverage may limit access to primary care and preventive services and increase use of high-cost emergency department services. Access to affordable care may be limited in the low-income communities to which individuals reenter, which creates additional barriers to needed health care.
Individuals with a history of incarceration also have diminished opportunities for social mobility due to employment discrimination, ineligibility for federal student loans, and ongoing fines, penalties, and wage garnishes.
Clinicians should be aware of the social factors that impact adherence to treatment plans and community support for individuals with a history of incarceration. This information should, ideally, be relayed to a clinic social worker or care coordinator who can assist in identifying appropriate resources and re-applying for social programs.
Conclusions
Millions of individuals have a history of incarceration, yet little attention has traditionally been given to their pulmonary health care needs once they are in the community. Pulmonologists should inquire about an incarceration history and screen for specific pulmonary conditions when a patient reports a history of incarceration: TB, tobacco use disorders, asthma, COPD, and cancer. Destigmatizing a history of incarceration and recognizing the challenges individuals face upon re-entry can improve care.
Future research should better define the prevalence and burden of pulmonary disease within this cohort, examine the influence of incarceration on racial and socioeconomic health disparities in the broader community, identify optimal incarceration screening questions, and determine whether such questions change clinical practice or patient outcomes. Ultimately, interventions to prevent and treat pulmonary disorders among individuals with a history of incarceration will be needed. Tobacco cessation programs upon re-entry could be a relatively straightforward, yet important, first step to improving pulmonary health for this population.
Finally, academic centers, which disproportionately care for low-income populations, could develop partnerships with local and state correctional facilities. Such collaboration would provide unique educational opportunities for students, residents, and fellows to learn about correctional health care. Pulmonologists, both in the community and in academic centers, can play a critical role in reducing the societal and health impacts of mass incarceration by providing culturally competent care and advocating for patients with a history of incarceration at the clinic, community, state, and national levels. n
